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2012.08.0Abstract The objective of the present study was to extract and quantify DNA from 48 fresh saliva
samples and 48 dried saliva stains that had been stored for 21 days. Quantization was performed
using a 260 nm UV spectrophotometer. Concentration of DNA extracted from fresh and dry sam-
ples ranged from 15–795 lg/ml. The results indicate a wide range of DNA yields from saliva sam-
ples and provide information for the forensic scientiﬁc community to interpret or correlate DNA
yields from saliva stains.
ª 2012 Forensic Medicine Authority. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Cells in saliva are potential sources of DNA. Saliva is usually
deposited on skin found in bite marks, many homicides, as-
saults and other criminal cases. The analysis of saliva depos-
ited on the skin is incorporated into a criminal investigation
since it may have great discriminatory power. DNA is used
to identify potential suspects whose DNA may match evidence
left at crime scenes and exonerate persons wrongly accused of
crimes.
In 2007, Rogers NL et al. found a new salivary DNA col-
lection method compared to buccal cell collection techniques@gmail.com (G. Saroch),
nsic Medicine Authority.
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03for epidemiological studies.1 In 2008, a study on the applica-
tion of salivary DNA in twin research of Chinese children pro-
vided a rough description of salivary DNA and presented the
DNA yield and quality extracted from saliva.2 In October
1997, Rob van Schie et al. were able to use DNA from saliva
to identify individuals who may be at increased risk of certain
infectious and autoimmune diseases and they could detect per-
son-to-person differences of as little as a single nucleotide, or
structural unit, in the genes.3 In 2005, Evelyn Anzai et al. con-
ducted a study in which saliva was deposited on the skin and
recovered for DNA extraction and typing in order to evaluate
its usefulness for practical case investigation.4 A study was
done on genomic DNA puriﬁcation from buccal swabs and
cigarette butt paper in the presence and absence of a proteinase
K digestion using the DNA IQ system. They found that
DNA isolated from cigarette paper was more successful in
ampliﬁcation than DNA from the cigarette ﬁlter.5 In 2007 an-
other study was conducted on genetic polymorphism to deter-
mine whether human salivary DNA is a suitable alternative to
DNA extracted from blood for genetic analysis of Fc gammaby Elsevier B.V. All rights reserved.
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source of DNA for studies of Fc gamma RIIA and Fc gamma
RIIIB polymorphisms.6 In Nov. 2002, Satia et al. compared
the DNA yield, quality and associated costs of buccal cell
DNA collected using cytobrushes (three brushes per collection)
and swish (i.e., mouthwash). They concluded that the collec-
tion of DNA with cytobrushes using simple instructions was
cost effective in large-scale studies, and yielded sufﬁcient quan-
tity and quality of DNA for genotyping.7 In May 2004, the ef-
fect of storage conditions on the extraction of PCR-quality
genomic DNA from saliva was studied and it was concluded
that Saliva can act as a useful source of genomic DNA, even
when stored under less than optimal conditions.8
The objective of the present study was to extract and quan-
tify the DNA using a UV spectrophotometer from fresh sam-
ples of saliva and dried stains of saliva which were kept for a
duration of 21 days to check the yield of DNA from the sam-
ples for the forensic applications.
2. Materials and methods
2.1. Sample size
In total 96 samples of saliva were subjected for extraction and
quantiﬁcation of DNA. 0.5 ml of fresh saliva samples were col-
lected from 48 volunteers. Similarly 0.5 ml of saliva was col-
lected from the same individuals and applied on cotton
fabric which was air dried and kept for 21 days in normal
atmospheric sterile condition.
2.2. Criteria for the collection of sample
Individuals who had any oral pathology were excluded from
the study. Informed consent was taken from volunteers for
the collection of samples.
2.3. Chemical reagents used for DNA extraction
Lysis/Stain extraction buffer; 1.21 g of TRIS, 5.84 g of NaCl,
pH 8.0, 100 ml of 20% SDS, 20 ml 0.5 M of Na2EDTA-2H2O,
Phenol/Chloroform/Isoamyl alcohol (100/100/4), Proteinase K-
20 mg/ml, 25 ml of DNA salt solution (1/10 vol. of Sodium Ace-
tate), DNA Precipitating Solution (95% Ethanol), DNA Wash
Solution (70% Ethanol), TE4 10 mM Tris–HCl – 0.1 mM
EDTA. (All chemicals were procured from G Biosciences)
2.4. Equipments and apparatus
2 ml cuvettes, 3 ml cuvettes, centrifuge tubes, centrifuge
machine, heat block, incubator, micropipette, vortex
machine, UV–Vis-spectrophotometer (Phoenix Optical; Model
UC1901PC; Wave length range-190–1100, Light source;
Deurerium & Tungsten halogen lamp).Table 1 Table showing comparative yield of DNA obtained from
Comparative yield of DNA
Lowest concentration of DNA obtained
Highest concentration of DNA obtained
Average yield of DNA obtained
Lowest percentage of diﬀerence in the yield between fresh and dry saliva
Highest percentage of diﬀerence in the yield between fresh and dry saliva2.5. General steps performed
 DNA extraction
 DNA quantiﬁcation2.6. Methodology for extraction of DNA from fresh and dry
saliva samples
For fresh samples, 2.0 ml centrifuge tubes containing 0.5 ml of
saliva were collected from the volunteers. 0.4 ml of DNA
extraction buffer was added to all the tubes containing
0.5 ml of saliva sample. 0.02 ml Protease K was added to all
the tubes to digest the cellular material and proteins. Centri-
fuge tubes were placed at 50–60 C in an incubator for 3 h
for fresh samples and for dry samples kept at 50–60 C in an
incubator over night. After incubation 300 ll Phenol/Chloro-
form/Isoamyl alcohol was added and Vortexed for 30 s. To
the aqueous layer was added 100 ll of DNA salt solution to
the tubes and mixed by inverting the tube several times. Tubes
were centrifuged for 5 min at 10,000·g to pellet the remaining
cell debris. The supernatant was transferred to the labelled
tubes and 900 ll of DNA precipitating solution was slowly
added, the tubes were closed and slowly inverted several times
to mix. To collect the DNA the tube was centrifuged at
14,000·g for 10 min. 0.2 ml of DNA wash was added to the
pellet and centrifuged at 10,000·g for 10 min. 50 ll of TE buf-
fer was added to the pellet, incubated at room temperature for
10–15 min and then stored in a refrigerator at 20 C.
2.7. Quantiﬁcation of DNA using UV spectrophotometer
Quantiﬁcation of DNA was done to detect the concentration
of DNA in the sample. Quantity of DNA was calculated by
taking the absorbance of samples at 260 nm by UV –VIS-Spec-
trophotometer (Phoenix Optical;Model UC1901PC;Wave
length range-190–1100, Light source; Deurerium&Tungsten
halogen lamp). All the samples were diluted 50 times before
taking the readings. (50 ll of DNA in 2450 ll of T.E. buffer).
Formula:
Quantity of DNA in the sample
¼ O:D: at 260 nm 50 dilution factor3. Results
After extraction and quantiﬁcation of DNA the following
observations were made;
Concentration of DNA calculated from absorbances for
fresh samples ranged from 125 to 795 lg/ml and for dry
samples ranged from 15 to 85 lg/ml. Percentage of difference
in concentrations of DNA between fresh and dry samples
was calculated. It ranged from 44% to 97.25% (Table 1).fresh and dry saliva samples.
Fresh saliva sample Dry saliva sample
125 lg/ml 15 lg/ml
795 lg/ml 85 lg/ml
367.34 lg/ml 41.24 lg/ml
samples 44%
samples 97.25%
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It was found that the higher quantity of DNA was extracted
from the fresh saliva samples of individuals. Extraction and
quantiﬁcation of DNA was also possible from the aged stains
of saliva. Although quantiﬁcation was possible from all the
samples subjected for analysis, it was found that there was
an appreciable difference in the quantity of DNA extracted
from fresh and dry saliva samples. The average yields of
DNA obtained from fresh & dry samples of saliva were
367.34 lg/ml and 41.24 lg/ml respectively.
This study outcome deﬁnitely gives scope for further re-
search in the ﬁeld of forensic science for the extraction and
quantiﬁcation of DNA for individualization from dried stains
of saliva. A study in the similar line by considering greater
sample size and by considering more variables would deﬁnitely
give greater scope for forensic scientists, DNA analysts, and
forensic serologists to scientiﬁcally validate the data generated
through such kind of studies. This would in turn help them to
conduct experiments involved in DNA analysis from fresh and
dry saliva samples collected from the scene of crime, objects,
stains, bite marks, cloth, etc.Acknowledgements
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